Chronic intracerebroventricular insulin attenuates the leptin-mediated but not alpha melanocyte stimulating hormone increase in sympathetic and cardiovascular responses.
The co-existence of hyperinsulinemia and hyperleptinemia of obesity is well established. Additionally, both insulin resistance and leptin resistance are also characteristic of these states. Possible central nervous system (CNS) mechanisms could mediate these responses in that leptin receptors are located on hypothalamic neurons that coexpress neuropeptide-Y (NPY) or proopiomelanocortin (POMC) and both peptides that have been implicated as mediators of the CNS action of leptin. Leptin has been demonstrated to decrease or down regulate NPY expression and increase POMC expression. Insulin also has been demonstrated to decrease NPY and insulin insufficiency is associated with an increased POMC. Since both leptin and insulin share and modulate the same effector systems, we investigated the effect of CNS-induced hyperinsulinemia on the subsequent cardiovascular and sympathetic nervous response to leptin. Normal rats were implanted with intracerebroventricular (i.c.v.) cannula and allowed to recover. They were treated with insulin via i.c.v. cannula for 3 days. Following treatment, they were instrumented for the recording of cardiovascular and sympathetic nervous responses. Intracerebroventricular leptin administration in normal animals result in a progressive increase in both lumbar sympathetic nerve activity and mean arterial pressure. However, in animals pretreated with insulin for 3 days the leptin-induced response was completely attenuated. However, insulin treatment did not affect the POMC peptide product, alpha-melanocyte stimulating hormone (alphaMSH), mediated sympathetic nervous and cardiovascular responses. From these studies we conclude that CNS hyperinsulinemia can act to attenuate the leptin-induced increases in sympathetic nervous and cardiovascular system activity. The decreased responsiveness is not due to decreased sensitivity of the melanocortin, alphaMSH, mediated pathway.We suggest that the hyperinsulinemia of obesity may play a role in the obesity-induced leptin resistance.